We report mid-aortic syndrome (MAC) in two preterm infants. Both infants developed malignant hypertension refractory to medical therapy and died early in infancy. Thus far, this account is of the two youngest patients with MAC.
Introduction
Mid-aortic syndrome (MAS) is a rare but important cause of renovascular hypertension in children and young adults. 1 It is characterized by segmental narrowing of the distal thoracic or abdominal aorta and stenosis of one or both renal arteries and major splanchnic vessels. [1] [2] [3] [4] [5] [6] Diagnosis of MAS in premature infants is rare; this report describes the presentation and clinical course in two such patients.
Case

Patient 1
The patient was a male infant born to a 20-year-old G 2 P 1 woman. Fetal Echocardiogram (ECHO) at 27 weeks detected premature closure of the ductus arteriosus, diminished right ventricular (RV) systolic function and RV hypertrophy. The patient was delivered by cesarean section at 28 weeks for worsening RV function. He required intubation, chest compressions and intratracheal epinephrine for apnea and bradycardia at 2 min of life. APGAR scores were 7, 1 and 7, at 1, 5 and 10 min, respectively. Birth weight was 1605 grams. Heart rate: 180 beats per min, respiratory rate: 52 breaths per min, preductal and postductal saturations: above 95% on FiO 2 of 0.3 and conventional mechanical ventilator support. There was a significant blood pressure (BP) difference between the upper and lower extremities: right arm 78/43 mm Hg, left arm 52/39 mm Hg, right leg 37/27 mm Hg, left leg BP could not be obtained. He had no appreciable dysmorphic features. Breath sounds were normal; murmurs were absent. There was no hepatosplenomegaly or abdominal bruit. The right brachial pulse was well felt, but the left brachial and femoral pulses were diminished.
Postnatal ECHO demonstrated a widely patent right aortic arch, a small ductus arteriosus and severely diminished RV systolic function. A computed tomography (CT) angiogram identified narrowing of the abdominal aorta just below the level of the origins of the celiac and superior mesenteric arteries that measured 1.4 Â 1 mm at its narrowest infrarenal portion ( Figure 1) . The abdominal aorta then increased in diameter (2.7 mm Â 2.4 mm) just before the iliac bifurcation. Enlarged paraspinal/lumbar collaterals fed into the abdominal aorta at multiple levels. The renal arteries were diminutive without collateral supply to the kidneys. Renal ultrasound demonstrated normal sized kidneys. Serum creatinine levels peaked on the third day of life at 1.3 mg dl À1 and normalized to 0.6 mg dl À1 by the fourth week of life. Williams and 22q11 deletion syndrome were excluded by genetic testing.
He remained on ventilator support for 5 days and was extubated to continuous positive airway pressure. He received inhaled nitric oxide and Dopamine for 3 days. The patient's course was marked by severe systemic hypertension with right arm systolic BP of 130 mm Hg and a 60-mm gradient between the right arm and lower extremities. Systemic hypertension persisted despite the addition of multiple antihypertensive agents (clonidine, amlodipine, propranolol and hydrochlorothiazide). Surgical therapy was not considered as the patient was premature. Left ventricular hypertrophy and bilateral germinal matrix bleed were noted by 2 months. The patient was discharged from the neonatal intensive care unit after a 4-month stay. He was readmitted to the hospital 3 weeks later after sustaining a cardiopulmonary arrest following a febrile episode. He suffered severe hypoxic-ischemic injury to the brain and medical support was withdrawn.
to preterm labor and breech presentation of twin A. APGAR scores were 6 and 8 at 1 and 5 min, respectively. His initial course was remarkable for Grade III intraventricular hemorrhage (IVH) first noted at 1 week of age. Birth weight was 1443 grams. Heart rate: 153 beats per min, respiratory rate: 77 breaths per min, BP: notable for a significant gradient (right arm 141/81, left arm 139/88, right leg 92/45 and left leg 92/45 mm Hg). Two large café au lait spots were noted over the left cheek. Breath sounds were clear; a short 1/6 systolic murmur was heard over the left sternal border. Brachial pulses were well felt but femoral pulses were feeble. There was no hepatosplenomegaly or abdominal bruit.
ECHO demonstrated severe obstruction of the distal thoracic aorta at the level of the diaphragm and severe left ventricular hypertrophy. Renal ultrasound showed normal kidneys with patent renal arteries. CT angiography revealed a normal caliber aortic arch and proximal descending aorta. At the level of the diaphragmatic hiatus, a 7-mm segment of narrowing was appreciated with the narrowest portion measuring 1.7 mm Â 1.7 mm (Figure 2 ). The proximal abdominal aorta was normal in caliber. However, beyond the level of the superior mesenteric artery take off, the aorta again narrowed in diameter to the level of its bifurcation into the common iliac arteries. The celiac trunk was patent but also narrowed in caliber. Both renal arteries were patent but narrowed along their entire course. Renal function was normal. Neurofibromatosis-1 was ruled out by DNA sequencing of the NF-1 gene.
Hypertension was severe and recalcitrant to therapy despite the use of multiple antihypertensive medications (propranalol, hydralazine, clonidine and minoxidil). Course was further complicated by parenchymal extension of the IVH, non-communicating but stable hydrocephalus and bilateral severe cystic encephalomalacia. Surgical therapy to address the coarctation was not pursued owing to low birth weight, prematurity and likely poor prognosis. He was transferred to a chronic care facility, where he died 2 months later at 6 months of age after sustaining an extensive hemorrhagic stroke.
Presentation of MAS in premature infants is very rare. Only two other cases of preterm infants with MAS presenting at 31 and 35 weeks have been described. 7, 8 Patients with MAS are usually diagnosed during childhood or adolescence though presentation in infancy has been reported. [9] [10] [11] [12] [13] [14] [15] [16] It is speculated that this recent trend towards earlier age at presentation may be the result of improved diagnostic methods and an increase in premature births. 10 Preterm infants diagnosed with MAS likely have a very poor prognosis. Both previously reported preterm infants with MAS died as a result of developing sequelae of severe hypertension, one due to cardiac dysfunction, the other as a consequence of IVH. 7, 8 In conclusion, MAS in preterm infants is a rare but serious cause of hypertension. Although MAS is unusual in preterm infants, it must be considered in cases of unexplained hypertension.
Clinical course of MAS in preterm infants is complicated and the outcomes appear to be unfavorable. 
